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1.  Growing emphasis in the literature on basic structure-property relationships has led to an increasing classroom and laboratory focus in this area.
2.  Teaching of materials processing continues to focus primarily on traditional, mainly metallurgical practices.   Processing of most of today's AEMs (metals, ceramics, polymers, electronic materials) relies on methods that are foreign to traditional metallurgical practice, and, therefore, are unfamiliar to faculty who do not have contact with industry.
In short, materials processing has lost ground in materials engineering education in terms of emphasis and technical timeliness. The timing of this lag is unfortunate because structure, properties, and processing are inseparably melded in AEMs, and the required processing is rarely a simple extension or adaptation of traditional processing methods.
VISION
The current trend is to look beyond the well-defined categories of materials such as metals, polymers, and ceramics. The materials of the future will be composites of all of these. Ceramic fibers are strengthening metal matrices; polymers, strengthened with woven fabrics, are providing radically new materials with improved strength and toughness and lower density. These techniques continually will be exploited and expanded.
Engineering is moving increasingly from simple use of those materials' properties that can be found in a handbook to the customization of materials' properties for precise uses. This greater differentiation in composition or form from traditional practice can lead to more value added during fabrication. This often leads to composite structures. For example, the most sophisticated packages of very large scale integration (VLSI) chips are made from interpenetrating layers of metals, ceramics, and polymers, requiring advanced processing to create micro- and macrostructures designed to yield desired performance characteristics.
The key to success in this arena has been continuing development of composite materials and concomitant control of micro-structures. One result has been that knowledge of materials and components has greatly expanded from the late 1950s to the present. An extensive knowledge base has been built in metals solidification, for example, allowing metal micro- and macrostructures to be correlated with both the solidification rates of alloy systems and the particular equilibrium thermodynamic relationships of a system